

































ttt ωκλκ   1
(2.1)
(2.2)
xtctxxt εικαm ln (3.2)







































































































































APCモデルの推定は、Cairns et al (2009)と同様の識別条件を設定した。





LC 191 32,000 8.51
APC 229 25,802 6.34






RH 381 14,843 2.29
LC-VAR(1) 303 14,386 2.33




LC 211 93,469 17.55
APC 269 90,511 17.14
RH 421 34,001 3.98
LC-VAR(1) 323 31,497 3.62






















[1] Lee, R. D., L. Carter (1992). “Modeling and forecasting the time series of US mortality,” 
Journal of the American Statistics Association 87: 659-671.
[2] Renshaw, A. E., S. Heberman (2006). “A cohort-based extension to the Lee-Carter model 
for mortality reduction factors,” Insurance: Mathematics and Economics 38: 556-570. 
図6 年金債務(年金現価分布)
評価への応用
[3] Cairns, A. J. G., D. Blake, K. Dowd, G. D. Coughlan, D. Epstein, A. Ong, I. Balevich
(2009). “A quantative compalison of stochastic mortality models using data from England and 
Wales and the United States,” North American Actuarial Journal 13(1): 1-35. 
図4 LCモデルの生年コーホート
別の残差系列
